Rates of blood pressure (BP) control are lower in minority populations compared to whites.
BACKGROUND
Hypertension, a highly prevalent and modifiable risk factor for cardiovascular disease, affects an estimated 50 million individuals in the United States. 1, 2 Large randomized controlled trials have demonstrated that effective blood pressure (BP) control leads to reductions in adverse cardiovascular, cerebrovascular, and renal outcomes. 3, 4 Yet, despite a multitude of safe and proven-effective therapies to control hypertension, only 58% of patients with hypertension receive treatment and only 53% of treated patients have BP <140/90 mm Hg, as recommended by national guidelines. 1 African-Americans have a higher prevalence of hypertension than whites and higher rates of hypertension-related cardiovascular and stroke mortality and end-stage renal disease. 1, 4, 5 Rates of BP control are lower in minority populations, such as non-Hispanic blacks and Mexican Americans, compared to non-Hispanic whites, further highlighting the tremendous need for improvement in identification and treatment of this chronic disease. 1, 3 Many possible explanations for these low rates of hypertension control exist within the complex interface among clinicians, patients, and the health care system. Emphasis is frequently placed on patient-related issues of adherence, awareness, and understanding of the condition, barriers to care, and social factors as targets for interventions. 4, 6, 7 Quality of care provided by clinicians also merits attention. Past research has demonstrated that many clinicians are unaware of national guidelines and may accept higher BP values than recommended. 8, 9 In a 1996 survey of U.S. physicians, only 60% of respondents correctly defined mild, moderate, and severe hypertension according to then current national guidelines, which were only slightly less stringent than the Joint National Committee guidelines, JNC VI. 4, 9, 10 Additional studies based on chart reviews have demonstrated that clinicians may set treatment thresholds for BP too high. Whether this situation results from a knowledge gap, clinical inertia, assumptions about patients' behavior, or other reasons has yet to be determined. 8, [11] [12] [13] Evidence suggests that patient sociodemographic characteristics, such as gender, race, and socioeconomic status, impact physicians' perceptions and attitudes, and thereby influence their behaviors and management. Using video vignettes to simulate patients, Schulman and colleagues found that both race and gender affected the likelihood that physicians would refer patients with chest pain for cardiac catheterization, 14 although the effect of race on referrals was small, and other researchers have criticized the interpretation of the study. 15 To evaluate physicians' perceptions and attitudes towards patients with respect to race and sociodemographic characteristics, van Ryn surveyed clinicians after postangiogram encounters with patients. She found that physicians considered both AfricanAmerican patients and those with lower socioeconomic status less likely to be compliant with cardiac rehabilitation, less intelligent, and more likely to lack adequate social support. 16 Few studies have evaluated the impact that clinician and patient characteristics may have on clinicians' attitudes and practice patterns in caring for patients with hypertension. As part of a project to decrease health-related disparities among ethnic groups, we sought to identify underlying clinicianrelated obstacles to improving BP control among minority patients in East and Central Harlem, New York City. We developed a clinician survey that used patient-centered vignettes to ascertain clinicians' knowledge about hypertension treatment goals, attitudes, and management practices regarding inner-city, minority, and nonminority patients with chronic hypertension. We hypothesized that (1) clinicians may lack knowledge of the more stringent BP targets recommended by national guidelines for patients with comorbidities, such as diabetes and renal disease, and (2) patient factors such as age, gender, ethnicity, employment status, English fluency, and reliability may play a role in clinicians' attitudes and treatment decisions.
METHODS

Survey Design
We designed a survey containing clinical vignettes of hypertensive patients returning to their hypothetical physicians for scheduled follow-up appointments. Each survey consisited of 4 vignettes. The comorbidities for the first 3 scenarios were (1) type II diabetes mellitus, (2) chronic renal insufficiency with 1 g of proteinuria, and (3) coronary artery disease with a history of a myocardial infarction 2 years prior. The fourth scenario described a patient with isolated systolic hypertension (ISH) alone. We selected these comorbities because the JNC VI guidelines, current at the time of our study, contained clear recommendations for target BP levels in these patients. 4 In each scenario, the patient presented with a BP reading that exceeded the guidelines. See Table 1 for samples of vignettes related to the 4 scenarios.
For a given vignette, the clinical characteristics of the patients were the same across all surveys; however, we assigned patient sociodemographic characteristics randomly to each vignette in each survey, such that no 2 clinicians completed exactly the same survey. For example, the first vignette in every survey described a patient with diabetes and hypertension and a BP of 135/85 mm Hg, but the sociodemographic characteristics of that patient varied from 1 survey to the next. These patient characteristics were gender, age (<65, 65-80, >80), ethnicity (white, African-American, Hispanic bilingual, Hispanic requiring a translator), employment status (unemployed, cashier, school teacher, retired cashier/school teacher), and punctuality/reliability in keeping appointments (45 minutes late for today's appointment, missed previous 2 appointments, on time). returns to you for a routine follow-up visit. He has missed his last 2 appointments and needs forms completed. He had an inferior wall MI 1 y ago, and has a history of hypertension and hyperlipidemia. He is feeling well and has no complaints of angina, dyspnea, or edema. His BP is 170/100 mm Hg and his HR is 86 bpm. A repeat BP measurement is unchanged and the remainder of his exam is unremarkable. His current medications include amlodipine 10 mg qD (Norvasc, calcium channel blocker, max dose 10 mg qD), HCTZ 25 mg qD (max dose 50 mg qD), ASA 325 mg qD, atorvastatin 20 mg qD (Lipitor). Sample vignette of a patient with isolated systolic hypertension A 65-y-old white female who has been your patient for some time presents to your office for routine follow-up. She is a retired school teacher and has a past medical history of hypertension and osteoarthritis. Other than her usual joint pains, she is feeling well without complaints. On exam her BP is 150/80 mm Hg and her HR is 72 bpm. The remainder of her exam is unremarkable and her BP remains unchanged after she sits quietly for 5 min. Her current medications are lisinopril 40 mg qD (Prinivil, ACE inhibitor, max dose 80 mg qD), nifedipine 120 mg qD (Procardia XL, long-acting calcium channel blocker, max dose 120 mg qD), and acetaminophen. Her BP was 148/80 at her previous visit 3 mo ago on the same regimen.
Italicized type represents randomly assigned components. BP = blood pressure, HR = heart rate, nml = normal, max = maximum, MI = myocardial infarction, HCTZ = hydrochlorothiazide, ASA = aspirin, ACE = angiotensin-converting enzyme Each vignette was followed by questions on the clinician's knowledge, attitudes, and practice patterns related to the hypothetical patient. The survey asked clinicians to choose from a list of treatment decisions they would make at that visit. Participants were instructed to select all that apply from the following options: make no changes, increase the current medication, decrease/discontinue the current medication, add an antihypertensive agent, and/or take other action (specify).
To assess clinicians' attitudes regarding patient compliance and reliability, we asked clinicians to predict on a 4-point Likert scale (1 = strongly agree to 4 = strongly disagree) the likelihood that a patient with the characteristics described in the vignette would adhere to medications, return for follow-up visits, or achieve or maintain adequate BP control.
To assess the appropriateness of clinicians' target BP levels, we used the recommendations of JNC VI: <140/90 mm Hg for ISH, <130/85 mm Hg for diabetes or coronary artery disease with target organ damage such as myocardial infarction, and <125/75 mm Hg for renal disease. 4 Since the completion of our study, these guidelines have been updated in the JNC VII.
The most notable change is that diabetic patients and patients with renal disease share the same target BP recommendation of <130/80 mm Hg, with a target of <140/90 mm Hg for the remainder of patients. 3 After each vignette, we asked clinicians to specify the BP value at which they would consider treatment to be adequate. Because of evidence that clinicians demonstrate an end-digit preference of 0, 2, and 5 when documenting BP values, we analyzed the data for BP values within the target recommended by the JNC VI guidelines and within 2 mm Hg above the recommended target value. 17 In this analysis, 140/ 90 mm Hg was considered an appropriate target for ISH.
To evaluate the association among reported treatment decisions, patient comorbidities, and other patient and clinician characteristics, we analyzed the medication selection by respondents for each vignette and compared these responses to the JNC VI guidelines. 4 Lastly, the survey asked clinicians to report their gender, age, years in training, medical specialty, board certification, ethnicity/race, and Spanish fluency.
Study Population
From November 13, 2002, through April 10, 2003, we surveyed clinicians caring for ambulatory patients in outpatient settings affiliated with all 4 hospitals in East and Central Harlem: 2 municipal hospitals, an academic teaching hospital, and a community hospital. Each hospital is a nonprofit teaching hospital that provides care to the surrounding predominantly African-American and Hispanic communities.
The study population at each hospital included attending physicians, fellows, and nurse practitioners in the general Internal Medicine, geriatrics, cardiology, and hypertension clinics and Internal Medicine residents. We distributed surveys at weekly teaching conferences, during faculty meetings, and during precepting sessions. Survey completion was voluntary and anonymous. Participants submitted a separate card with their names at the time of survey completion to allow follow-up surveys to be given to individuals who had yet to complete the survey. We pilot tested the vignettes and survey questions among physicians not in the study to assess clarity and face validity. The Institutional Review Board at each site approved the study.
Statistical Analysis
Data were analyzed using random effects models with a random intercept for each physician to account for the correlation among 4 observations (1 for each vignette) from each provider. Specifically, for the analysis of target BP levels, which is a continuous dependent variable, we estimated linear models with a provider-specific random intercept. For the analysis of treatment decisions, which were dichotomous dependent variables, we estimated random effects logit models. Key independent variables included dummy variables for each vignette: patient sociodemographics (age, race/ethnicity, gender, and employment status), characteristics of the encounter (whether the patient was late for the appointment and whether the patient spoke Spanish and/or needed a translator), and provider characteristics (e.g., race, gender, specialty, and whether the provider was a resident).
RESULTS
Of the 469 clinicians at the participating sites, 343 (73%) completed surveys. As shown in Table 2 , the respondents were predominantly Internists and medical residents.
Clinicians' accuracy in identifying adequate BP targets based on the JNC VI guidelines varied by the associated patient comorbidity. The majority of clinicians correctly identified the target BP for patients with coronary artery disease, but few were aware of the more stringent recommendations for patients with renal disease (Fig. 1) . The current JNC VII guidelines for patients with renal disease are less stringent, with a target BP of <130/80 versus 125/75 mm Hg. 3 Including responses within 2 mm Hg of the guidelines, to account for clinicians' end-digit preferences of 0 and 5, the percentage of correct responses by clinicians improved markedly for all patients except those with renal disease. Patient characteristics including gender, age, race/ethnicity, Spanish speaking, employment status, and reliable followup did not influence clinicians' BP targets (Table 4) . However, the clinician characteristics of medical specialty and years in training were correlated with knowledge of JNC VI BP targets. Geriatricians were less likely than Internists and residents were less likely than other clinicians to choose guidelines- Regarding clinicians' treatment practices, nearly one quarter of clinicians opted to make no change in the treatment regimen for the vignette with the diabetic patient, despite a BP value of 138/85 mm Hg, which exceeded the JNC VI target (<130/85 mm Hg). Across all the vignettes, the majority of clinicians, however, did choose to change patient management by either increasing the current medication and/or by adding a new agent to the regimen. Over 70% of clinicians added a new agent for patients with renal or coronary artery disease and over 50% for patients with ISH (Table 3) . Clinicians' decisions to change treatments did not correlate with any clinician characteristics or patient characteristics across the 4 vignettes (data not shown).
Patient characteristics were associated with clinicians' expectations that patients would succeed in adhering to medications, returning for follow-up visits, and achieving/ maintaining BP control (Table 4) . Specifically, clinicians rated patients who were late or absent for appointments as less likely to succeed in all 3 categories. Clinicians gave patients who were unemployed a lower probability of achieving BP control than patients who were school teachers, and rated African-American patients and Hispanic patients who needed a translator less likely than white patients to achieve/maintain BP control. Compared to clinicians under the age of 30, clinicians aged 40 years old or older were more skeptical of the likelihood of adherence and ultimate control of BP of all patients (Table 4) .
DISCUSSION
The majority of clinicians we surveyed, who represent the front line of hypertension management in East and Central Harlem, had a high degree of knowledge of BP targets for patients with diabetes, coronary artery disease, and ISH. Their knowledge about the target for patients with renal disease, however, fell far short of the JNC VI guidelines. Residents and geriatricians were least likely to correctly identify target BPs. Although clinicians did not appear to base their management decisions or target BPs on patients' sociodemographic characteristics, they thought African-American, non-English-speaking Hispanic, and unemployed patients were less likely to achieve BP control than their white counterparts.
The poor knowledge of BP targets in renal patients may reflect a lack of guideline awareness by clinicians or confusion stemming from the multiple comorbidity-related target values in the JNC VI guidelines. The current JNC VII guidelines, published in May 2003, have been simplified, and combine patients with diabetes or renal disease into 1 category with a target BP of <130/80 mm Hg. 3 This simplification may help improve awareness and control rates. Clinician characteristics of training and specialty were associated with small differences in BP targets, as residents and geriatricians were less likely to correctly identify target BP values compared to Internists and cardiologists. Geriatricians may be more sensitive to possible adverse events from hypotension, including falls, bradycardia, dizziness, and orthostatic hypotension, when treating elderly patients. This difference, however, persisted for all patients regardless of age groups. Geriatricians, therefore, represent an important group to target for further interventions to improve hypertension management. With respect to patient characteristics, we found that clinicians' did not vary their BP targets or treatment plans based on patient race/ethnicity, gender, employment status, or any other patient characteristics examined. Clinicians set BP goals and made management decisions irrespective of patients' sociodemographics. Discovering whether this situation applies to clinicians who have chosen to practice in other inner-city minority areas and in more affluent areas with less diverse populations would be valuable.
Clinicians' attitudes towards patients, however, did differ according to the hypothetical patients' reliability, employment status, and race/ethnicity. Clinicians considered patients who were African-American, non-English-speaking Hispanic, unemployed, or late/absent for appointments to be less likely to achieve adequate BP control. Late or unemployed patients were also considered less likely to adhere to medications, and late patients less likely to follow-up as well. Perhaps clinicians' regarded missed appointments or tardiness as markers for poor adherence and therefore deemed these patients less likely to achieve adequate BP control. Likewise, clinicians may have considered the burden of financial and social stressors shouldered by unemployed patients as barriers to adherence.
These arguments fail to explain the differences in clinician attitudes found for African-American patients and non-Englishspeaking Hispanic patients who were considered less likely to achieve BP control yet equally likely to adhere. Perhaps clinicians are uncertain of the exact cause of the poor control, yet are basing the response on stereotypes, previous experience, or knowledge that African-Americans have more severe hypertension. Our results are similar to van Ryn's findings in physician surveys following angiogram encounters that race and socioeconomic status influence physicians' perceptions of patient adherence. Van Ryn's results suggest that some clinicians practicing in these communities harbor stereotypes. 16 These stereotypes may interfere with clinician-patient communications. Clinicians' may provide less information to patients regarded as being less likely to achieve BP control. Or clinicians may be less aggressive in implementing treatment, although we did not find this pattern in our survey. Alternatively, these findings may reflect clinicians' actual experience in treating African-American patients. As mentioned previously, African-American patients often have increased severity of hypertension when compared to whites. The Antihypertensive and Lipid-Lowering Treatment To Prevent Heart Attack Trial (ALLHAT) found a reduced response to monotherapy Data not shown for patient categories were not likely to adhere to therapy and not likely to return, as values did not reach statistical significance except for the following: Not likely to adhere to therapy: late patients, odds ratio 6.04, p value <.01; unemployed patients, odds ratio1.65, p value .04. Not likely to return: late patients, odds ratio 14.13, p value <.01. Marginal effect: the change in the probability of the outcome compared to the reference group *Target blood pressures are based on the JNC VI guidelines, which were current at the time of the study †Patient age divided by 5. Odds ratio and marginal effect reflect change associated with a 5-year increase in age BP = blood pressure, ref = reference group with beta-blockers and ACE inhibitors compared to diuretics and calcium channel blockers in African-American patients. 18 The fact that clinicians' self-reported practice patterns for hypertensive patients did not vary by patient characteristics may reflect the social desireablility phenomenon, in which clinicians' report what is expected of them in the survey, yet choose different actions, consciously or unconsciously, in actual practice.
Clinicians' management practices varied by vignette. Nearly 1 in 4 clinicians opted not to change the treatment of the diabetic patient, a much higher frequency compared to the other vignettes. This may relate to the fact that the diabetic patient's BP was only mildly elevated resulting in less aggressive management or, possibly, clinical inertia.
Our study design had several strengths. We collected surveys from all 4 hospitals in East and Central Harlem and achieved a high response rate from a wide range of clinicians in the area. Furthermore, we randomly assigned characteristics of the hypothetical patients among the versions of the survey that clinicians received.
Our study also had limitations. We used clinical vignettes of hypertensive patients to assess clinicians' knowledge, attitudes, and practice patterns. These written vignettes lacked visual cues that occur in a medical encounter and rely on clinician self-report rather than actual practice. Several reports, however, support the use of case simulations to assess respondents' attitudes, knowledge, and decision-making. 19, 20, 21 Previous reports have also demonstrated high correlations between written simulations and actual practice. 22, 23 To recruit clinicians providing care to the inner-city community, we included only clinicians practicing within hospital-affiliated clinics, the major providers in this area. However, this may not represent all clinicians in the region. The influence of patients' sociodemographics on clinicians' attitudes about the likelihood of patients' achieving BP control as reported in this survey offers opportunities for qualityimprovement programs and future research. Deficiencies in patients' abilities to better manage this chronic condition or in clinicians' skills in pharmaceutical and other management may underlie these findings. Improvement in clinicians' knowledge of BP targets for renal disease and therapy for diabetic and renal disease patients holds substantial promise of better quality of care and patients' outcomes. The impact on African-Americans, who have higher rates of hypertension, diabetes, and renal disease, and Hispanics, who have higher rates of poorly controlled hypertension, could be substantial. 24 
